Endothelin receptor antagonist bosentan improves microcirculatory blood flow in splanchnic organs in septic shock.
Splanchnic ischemia is believed to play an important role in the development of multiple organ dysfunction in septic shock. The vasoconstrictor peptide endothelin can produce an intense and sustained splanchnic vasoconstriction and is increased in sepsis. The aim of this investigation was to study the effects of an endothelin antagonist on microcirculatory blood flow in multiple abdominal organs during septic shock. Prospective, controlled animal study. University-affiliated research laboratory. Fifteen anesthetized and mechanically ventilated pigs. Septic shock was induced by fecal peritonitis. After 120 mins of sepsis, eight animals received 10 mg/kg bosentan intravenously followed by an intravenous infusion at 5 mg x kg-1 x hr-1 whereas seven (controls) received isotonic saline. At 240 mins after induction of sepsis both groups received hydroxyethyl starch, 20 mL/kg intravenously, to convert hypodynamic septic shock to hyperdynamic sepsis. Microcirculatory blood flow was measured simultaneously and continuously in the jejunal muscularis, pancreas, liver, kidney, skeletal muscle, and gastric, jejunal, and colon mucosa by using a multiple-channel laser Doppler flow meter. After 120 mins, all animals had developed signs of hypodynamic sepsis with decreased cardiac index, mean arterial blood pressure, and gastric mucosal pH. Microcirculatory blood flow in the pancreas and liver had decreased by 20% and in the jejunal muscularis by >40% (p <.01) whereas it remained virtually unchanged in the gastric, jejunal, and colonic mucosa. After 240 mins, cardiac index, mean arterial blood pressure, gastric mucosal pH, and microcirculatory blood flow in the gastric mucosa, colon mucosa, jejunal muscularis, and pancreas had all deteriorated in the controls, whereas in the bosentan-treated group, cardiac index and microcirculatory blood flow in the pancreas, gastric, and colon mucosa improved. During hyperdynamic sepsis, cardiac index increased above baseline in both groups but significantly more in the bosentan group. In the control group, microcirculatory flow returned to baseline in most tissues except in skeletal muscle and jejunal muscularis. In the bosentan group, microcirculatory flow returned to or increased above baseline in all tissues except in the muscularis of the jejunum. The endothelin receptor antagonist bosentan significantly improved microcirculatory blood flow in many splanchnic organs and in peripheral tissues during septic shock. The results of this study are consistent with the hypothesis that endothelin plays an important role in the regulation of microcirculatory blood flow in splanchnic as well as in peripheral tissues during septic shock.